A method for estimating inhibition of pollen tube growth was developed. Pollen is placed in straight lines on an agar surface where it responds uniformly and predictably to aqueous solutions of germination-inhibiting substances located in wells at the ends of the lines. A scale of ratings, roughly corresponding to serial, doubled concentrations of inhibiting substances, was devised. Water-soluble organic solvents are relatively noninhibitory, salts are variable, and metabolic inhibitors have strong inhibitory effects. Pollens differ in their susceptibility to inhibition and in their response to particular substances.
Pollen of many flowering plants can be germinated on artificial media consisting of aqueous solutions of mineral salts (1) . Adding agar to such media provides stability so that the growth of individual pollen tubes can often be monitored. Stimulating or inhibiting effects of either variations of the basic medium, or the addition of other substances to the medium, can then be determined. The most common procedure is to measure and compare the lengths of individual pollen tubes.
Pollen grains tend to mutually stimulate germination and tube growth. This phenomenon, termed the pollen population effect, tends to be diminished by calcium ions in the medium (1) . Even under optimum conditions, however, a population effect exists, which contributes to variation of pollen tube length, and thus makes experimentation more difficult.
In order to measure the inhibitory effects of various substances on pollen tube growth without having to measure pollen Solutions of metabolic inhibitors placed in wells at the extremes of the lines of pollen inhibited growth of pollen tubes nearest the well. Growth inhibition was seen in terms of reduced tube lengths near the well. The inhibiting effect was less with increasing distance from the well, and thus resulted in clear and characteristic patterns (Fig. 1) .
Serial dilutions of a mercuric chloride solution were used to derive a scale to judge the intensity of inhibition of growth, as follows: 0: no inhibition; 1: smallest amount of inhibition detected; 2: tubes near well reduced to one-half normal length; 3: pollen near well not germinated; 4: pollen not germinated from 0 to 2 mm from well; 5: pollen not germinated from 2 to 5 mm from well; 6: pollen not germinated 6 or more mm from well.
The above ratings of inhibition roughly corresponded to the degrees of inhibition caused by doubling the concentration of the mercuric chloride test solution. The weakest concentration of mercuric chloride inhibiting tube growth was 10 ,ug/g.
The lowest inhibiting concentration, and degree of inhibition caused by 1 mg/g was tested in the case of 32 substances (Table I) . Water-soluble organic solvents were usually not inhibitory at concentrations of 25% (v/v) or less in aqueous solution. Salts were extremely variable in effect. Very high concentrations (8%, v/v) of NaCl did not inhibit pollen tube growth. At the other extreme, the lowest inhibiting concentration of mercuric chloride was 10 /tg/g. Various antibiotics, growth regulators, phenolic compounds, and a few miscellaneous substances were relatively active inhibitors. The strongest of these, 2,4-dinitrophenol, visibly inhibited pollen tube growth at 50 ,ug/g. When tests were repeated with pollen of Kigelia pinnata and Catharanthus roseus, comparable results were obtained. However, the pollen tubes of Kigelia were more susceptible, and the pollen tubes of Catharanthius were less susceptible to inhibition than those of Crinum.
DISCUSSION
As a technique for detecting and measuring pollen tube growth inhibition, the present method has the advantage that results can be determined at a glance. The linear arrangement of pollen grains with respect to a diffusing inhibiting substance results in easily recognized patterns. Since the preparation of plates is routine, a large number of experiments can be run in a very short time. The small space required minimizes environmental effects. Results are easily reproduced without elaborate controls. After growth has ceased, plates may be kept in the refrigerator until they can be read. The technique is restricted to pollens which develop long tubes in artificial media.
The basic shortcoming of the technique is that so far stimulatory reactions have not been demonstrated. The failure to stimulate pollen tube growth equivalent to that of normal tubes in the style suggests that the medium used so far departs radically from normal stylar conditions. The various possible mechanisms of inhibition in these experiments have not yet been studied.
